SUMMARY
The observation that subpulmonary or doubly committed subarterial ventricular septal defects occur with a high frequency among orientals as compared to westerners has led to the hypothesis that a racial difference exists with regard to normal and abnormal development of the embryonic conal septum.
In an attempt to contribute to this concept we have studied 24 normal hearts and 70 hearts with a perimembranous ventricular septal defect from patients of Japanese and Dutch origin. The length of the infundibular septum and the length of the right ventricle were not statistically different between the 2 groups.
These findings suggest that in normal hearts and in hearts with perimembranous ventricular septal defects no racial differences exist with respect to the role of the embryonic tonal septum in contributing to the definitive infundibular septum. The results indicate that subpulmonary or doubly committed subarterial defects may have a different origin from that of the usual perimembranous defect.
Additional Indexing Words: Infundibular septum Isolated ventricular septal defect T is presently widely accepted that major differences exist in the incidence of certain types of congenital heart malformations in different parts of the world. Subpulmonary or doubly committed subarterial ventricular septal defects may serve as an example, in this respect. Apart from a single report describing a high incidence of tetralogy of Fallot with subpulmonary ventricular septal defect in the South America,1) many reports have appeared from Japan indicating a high incidence of this particular defect as compared to its occurrence in series from Western Europe and the United States of America.2)-8) It has been suggested that this difference could be due to a racial difference in the development of the embryonic conal septum.7)-9) This hypothesis appears to be supported by the observation that the infundibular septum in Fallot's tetralogy in Japanese hearts is shorter than that present in hearts from western countries.10), 11) In order to further test this interesting concept a study has been performed concentrating on the length of the infundibular septum in normal hearts and specimens with isolated ventricular septal defect. A comparison was made between Japanese and Dutch heart specimens.
MATERIALS AND METHODS
The study is based on 94 heart specimens. There were 24 normal infant hearts (12 Japanese and 12 Dutch) and 70 hearts with an isolated ventricular septal defect of the perimembranous type (43 Japanese and 27 Dutch). Excluded were hearts with a malalignment of the infundibular septum and hearts with additional abnormalities, such as anomalous pulmonary venous return, tetralogy of Fallot, pulmonary valve stenosis and hypoplastic left heart. Included were specimens with a ventricular septal defect associated with patent ductus arteriosus, atrial septal defect of the fossa ovalis type, aortic coarctation, tubular hypoplasia of the aortic arch and interrupted aortic arch.
The Japanese hearts were taken from the collections of Osaka City University Medical School, Osaka; Kobe Children's Hospital, Kobe; Hokkaido Children's Hospital, Otaru; Matsudo City Hospital, Matsudo. The Dutch hearts were obtained from the collection of the Department of Pathology, Academic Medical Center, Amsterdam.
The subclassification of hearts with a perimembranous ventricular septal 
DISCUSSION
The present study shows that the length of the infundibular or outlet septum in normal hearts and in hearts with an isolated perimembranous ventricular septal defect is basically the same in Japanese and Dutch hearts.
This finding is of interest in view of the fact that among orientals so-called subpulmonary ventricular septal defects are much more frequent than in hearts of patients from Western Europe or the United States of America. In
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this particular type of septal defect the outlet septum is grossly deficient; part or all of the infundibulum is absent so that both the aortic and pulmonary valve rings are continuous and at the same level. On the basis of these characteristics it has been suggested that such defects are due to conal maldevelopment and, hence, that the development of the embryonic conal septum in Japanese could be different from that in Caucasians. The present findings of an equal length of the infundibular or outlet septum in normal hearts suggest that such a racial difference may not neces-Jpn. Heart J.
Septemberr 1986 infundibular or outlet septum in the definitive heart. Indeed, it has been stated that one of the main functions of the original mesenchymal conal septum is to effect fusion of opposing endocardial cushion tissues, thus acting as a "glue".
Following fusion, the original mesenchymal tissues are invaded by muscle derived from the cardiac wall and the original conal septum disappears; in the definitive heart nothing of the original conal septum is normally left.12), 13) In abnormal development, moreover, one may anticipate that the developing heart will adapt to the anomalous situation and may thus produce a grossly abnormal heart, apparently out of proportion to the initial injury.
Moreover, the infundibular septum, as presently defined and measured, extends cranially beyond the level of the aortic valve annulus and, therefore, cannot be considered a "true" septum for its total length. These considerations merely point out the fact that one has to be extremely cautious when interpreting anatomic findings in embryonic terms. The observations in the present study suggest that conal septal development is not basically different between Japanese and Dutch hearts; at least when such a difference does exist, it does not lead to an appreciable gross structural difference in the mature heart. With respect to the pathogenesis of perimembranous ventricular septal defects, one is tempted to argue along the same line.
The present observations may thus endorse the concept that the subpulmonary or doubly committed subarterial defect is an entity separate from other forms of ventricular septal defects.
